We are delighted to present this special issue of Genetic Programming and Evolvable Machines on Semantic Methods in Genetic Programming. Genetic programming (GP)-the application of evolutionary computing techniques to the creation of computer programs-has been a key topic in computational intelligence in the last couple of decades. In recent years an emerging topic in GP has been the use of semantic methods. The aim of this Special Issue is to provide a way of exploring the input-output behaviour of programs, which is ultimately what matters for problem solving. This contrasts with much previous work in GP, which has a syntactical focus, where operators transform the program text and the effect on program behaviour is indirect. The use of semantic methods in GP has substantially improved the performance of GP on a number of problems, including both benchmarks and real-world applications. Semantic methods in GP have also been grounded in a body of theory, which helps to inform algorithm design.
have undergone two rounds of rigorous peer-review, and we would like to thank the reviewers involved for their invaluable input.
The first article, by Tomasz P. Pawlak and Krzysztof Krawiec on ''Progress Properties and Fitness Bounds for Geometric Semantic Search Operators'' undertakes a theoretical analysis on the role of metrics for geometric semantic approaches to genetic programming.
The second article on ''Subtree Semantic Geometric Crossover for Genetic Programming'' is by Quang Uy Nguyen, Tuan Anh Pham, Nguyen Xuan Hoai and James McDermott, and presents an approach to address the exponential growth in the size of solutions observed using standard geometric semantic genetic programming.
The third article is by Mauro Castelli, Luca Manzoni, Leonardo Vanneschi, Sara Silva and Aleš Popovič on ''Self-Tuning Geometric Semantic Genetic Programming'' presents an approach to self-tune the probabilities of mutation and crossover.
While the three articles in this special issue are important contributions to our community, and represent a current hot topic in Genetic Programming research, we shouldn't lose sight of the fact that as it stands the geometric semantic approaches to genetic programming are not yet capable of general program evolution, and in their canonical form are difficult to use in practice due to the code growth problem. It will be interesting to see if this new emphasis on the use of semantics for Genetic Programming will extend beyond its current focus on search operators towards some initial seeds of research on semantic-aware program construction, and semantic analysis of evolving populations for, for example, credit assignment and automatic identification of useful semantic modules.
We hope you enjoy this special issue and take some inspiration from it for your own future research.
